The geology of the Cullasaja River basin consists primarily of biotite -to biotite-muscovite gneiss (Fig. DR1 ). The consistency of rock type coupled with our observations that lithologic contacts have no clear relationship to stream channel position, knickpoint location, or channel steepness ( Fig. DR1 ) leads to the conclusion that bedrock control on hillslope erosion and river incision is uniform at the scale of the basin (Gallen et al., 2011).
The surface hydrographic network was defined from a 6-m horizontal resolution digital elevation model (DEM) using the Flow Direction and Flow Accumulation routines in ArcGIS. From the DEM, flow direction, and flow accumulation grids were used with the ArcGIS and MATLAB StreamProfiler tools package (http://geomorphtools.org). Stream channels were sampled every 3 m vertically. A 100 m smoothing window was applied to remove pre-processing artifacts and noise embedded in the DEM prior to analysis. Only knickpoints present in fluvially-dominated channels were identified. The cutoff between fluvial and colluvial channels followed previous workers in identifying this transport process transition as visible breaks in slope-area space (Montgomery and Foufoula-Georgiou, 1993; Wobus et al., 2006) . Using 52 stream channels we selected the maximum drainage where this scaling break occurs as 1.25 x 10 5 m 2 , well within the typical range of drainage areas (10 5 -10 6 m 2 ) where this shift is observed to occur .
Knickpoints are identified as pronounced longitudinal profile convexities that drop > 20 m vertically and with gradients ≥ 0.1.
Terrain analysis
A smoothed slope map was constructed by passing a 100 m radius mean filter over the slope model derived from the DEM within ArcGIS. Similarly, a relief map was generated by passing a 100 m circular radius focal range window over the DEM. Mean local relief and mean slope values were derived by calculating local relief and local slope values over ~ 3 km 2 blocks that were then averaged for the relict and active landscapes. The relict surface was delineated as those areas above the elevation of the highest knickpoints (~ 1150 m), characterized by mean slopes < 15° and maximum local relief < 45 m. The standard errors in the mean local relief calculations for the active and relict landscapes were used to assign the 1σ errors to our estimates of the basin average erosion rates based on the Ahnert (1970) dataset ( Fig. 2e ).
Longitudinal river profile reconstructions
Paleo-river profiles were reconstructed by assuming that the modern surface hydrologic network is similar to its past configuration. This simplifying assumption allows us to carry out stepwise calculations with equation (3) for the theoretical elevation of the paleo-river profile using k sn , θ ref , and drainage area to determine the local slope for each distance-increment (pixel) downstream from the top of a knickpoint to the mouth of the drainage basin (e.g., Schoenbohm et al., 2004; Clark et al., 2005) . Error in the determination of stream steepness and concavity indices using slope-area regressions propagate through into the normalized steepness index values allowing for 2σ errors to be assigned to each longitudinal profile reconstruction ( Fig. DR2 ; Table DR3 ).
Volume and knickpoint travel time calculations
The volume of rock presumably eroded, or "missing" below the elevation of the highest flight of knickpoints was calculated in two ways. First, the volume between the 1150 m elevation contour, which is coincident with the elevation of the highest trunk channel knickpoint, and the modern surface of the drainage basin encompassed by this contour was calculated to get a maximum volume estimate. Second, a surface cap was created using the modern drainage divide below the 1150 m contour to the mouth of the basin. The volume between this cap and the modern basin surface was calculated and is considered a minimum volume estimate. Knickpoint travel times were determined by using these volume estimates in equation (1) and by assuming basin average erosion rates from 16 to 38 mm kyr -1 and calculations carried out at 0.1 mm kyr -1 intervals.
Knickpoint celerity model
The celerity model equation used to determine the distribution of knickpoints has two unknown parameters. Following previous researchers Berlin and Anderson, 2007) , a brute-force search was used to determine the best combination of C (detachment-limited erosion coefficient) and p (drainage area exponent) parameters for the model. This analysis was carried out for the range of knickpoint travel times determined from the volume-for-time substitutions between 4.5 to 18 Ma at 0.5 Ma intervals. The C and p combination resulting in the minimum sum of squared residuals for the 11 modeled knickpoints was assigned as the best fit result for a specified time (e.g., 8.5 Ma) of knickpoint entry into the mouth of the drainage basin Berlin and Anderson, 2007) . The pvalue was allowed to vary from 0.2 to 1.3 over 40 evenly-space increments, while C varied logarithmically between 10 -10 to 10 -4 over 500 increments. The resulting best fit C and p combination for each modeled travel time was used to determine the maximum, mean, and minimum velocity of vertical retreat for the 11 highest knickpoints. Geologic Survey bedrock map (North Carolina Geological Survey, 1985) . The majority of the lithologic units are gneisses. The regional foliation mimics lithologic contacts that strike northeast and dip moderately-to-steeply toward the southeast. The forced linear regression through the slope-area data with a θ ref of 0.5 was used to determine the k sn value for each channel, and is shown in cyan on the log slope-log drainage area and longitudinal profile plots. Reconstructed stream profiles for the trunk and seven tributary channels are shown with their associated 2σ errors for each reconstructed profile. See Table DR3 for statistics. 10 -1 10 -2 10 -3 10 3 10 7 10 4 10 5 10 6 10 8 10 9 10 10 10 11 drainage area (m 2 )
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